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Since vitamin B6 is the cofactor of the amino acid decarboxylase enzymes, the present work was undertaken to determine the effect of chlortetracycline (CTC) on vitamin B6 utilization and amino acid decarboxylation in chicks.
MATERIALS AND MIETHODS
Cultures and growth conditions. Three cultures of Escherichia coli were isolated from the intestine of chicks. Preliminary studies showed that these strains depleted the niacin, biotin, pantothenic acid, and vitamin B6 in the medium. The basal medium was that described by the Association of Vitamin Chemists (1951) . The initial and final levels of each vitamin were within the assay range, the difference representing utilization. Pyridoxine hydrochloride was tested in initial concentrations of 0.4 and 0.2 Ag per ml medium. the cell preparation plus sufficient acetate buffer (pH 5.0) to bring the volume to 2.2 ml. Substrate in the side arm was 1 ml M/20 glutamic acid. The gas evolved on addition of the substrate was converted to ,uM amino acid decarboxylated per mg cell protein, using the Folin-Wu Ciocalteau reagent (Lowry et al. 1951 ) to determine protein.
Vitamin B6 assays. The yeast (Saccharomyces carlsbergensis) method of vitamin assay (Atkin et al. 1943 ) was used to determine vitamin B6. To free bound B6, the cells or cell extracts were hydrolyzed in 0.2 N HCl for 4 hr.
Determination of galactosidase activity. o-Nitrophenyl-f-D-galactoside was used to assay for galactosidase (Lederberg, 1950) . Cells for the assay were grown in the basal medium, substituting lactose for glucose. In a second experiment the same ration was fed but penicillin5 was the antibiotic.
At 3, 4, and 5 weeks, chicks from the antibiotic and control groups were killed and the intestinal contents of each, from just below the duodenum to the junction with the caeca, were stripped into a centrifuge tube. The caecal material was similarly collected in a separate container. In some cases the individual contents were combined to obtain sufficient sample.
The extraneous debris in the intestinal contents was separated from the bacterial cells, the procedure varying somewhat according to the consistency of the material. The samples were suspended in water, mixed well with a Servall Omni-Mixer,6 and the heavier material separated either by slow centrifugation or allowed to settle out. The supernatant fluid was then centrifuged at 5000 rpm for 20 min. The sedimented material was suspended in water, mixed well, and again centrifuged at 5000 rpm for 20 min. The fluid was discarded and the sediment, which consisted chiefly of bacterial cells, was suspended in acetate buffer to 25 ml and sonicated for 20 min. The decarboxylase activity was assayed in the fresh material or equally well after the preparations had been frozen. In the 4-week-old chicks, the contents of the upper and lower portions of the small intestine were assayed separately. For chicks 5 weeks old, only the caecal material was used.
The amino acid decarboxylase assay method was as previously described except that the substrate was a mixture of arginine, glutamic acid, histidine, lysine, tyrosine, and ornithine.
RESULTS
Effect of chlortetracycline on pyridox.ine recoiery. Figure 1 shows the rate of decarboxylation by E. coli strain 3 grown in media containing various amounts of the added antibiotic. With increasing concentrations up to 1 ,ug per ml the decarboxylase activity of the cell extracts decreased (figure la). Higher concentrations caused no further decrease (figure lb).
Incubation with pyridoxal phosphate prior to assay did not change the enzyme activity of extracts of cells grown in CTC, indicating that lack of cofactor during decarboxylation was not the limiting factor. Table 2 summarizes the decarboxylase activity of cells of strain 3 growvn in media containing added antibiotic in concentrations of 1, 3, and 5 jug per ml contained no detectable -y-amino butyric acid.
f3-D-Galactosidase of cells and cell extracts. The strains of E. coli used in the previous experiments were tested for,-galactosidase to see if the concentration of this enzyme was also less after growth in presence of CTC. Contrary to expectations, the cells that were grown in cultures containing 1, 3, and 5 ,ug CTC per ml of medium were more active in splitting O-nitrophenyl-/3-D-galactoside than were the control cells (figure 2).
But when the cells were disrupted by sonic oscillation the activity of all preparations was the same as that of the whole cells with 3 jug or more of CTC, the antibiotic having no effect on intracellular concentration of the enzyme (figure 2). The difference in ,B-galactosidase activity apparently resulted from effects on perme-I9(;() I ability rather than from differences in the amount, of the enzyme produced.
Decarboxylase activity of chick intestinal contents. The finding that sonication significantly improved the measurement, of f-galactosidase stimulated a study of the influence of sonication of E. coli cells oIn their glutamic acid decarboxylase. A significant increase was found (figure 3). With this increased sensitivity the amino acid decarboxylase of cells obtained directly from the gut of chicks with and without antibiotics could be measured.
Activity was found in the majority of the caecal samples but not in bacteria from the intestinal contents. Table 3 summarizes the results obtained. The average decarboxylase value decreased with increasing age of the chicks. There was much variation in the activities of the samples, but in the caecal bacteria from chicks 3 and 4 weeks old the average decarboxylase in the controls was greater than in the bacteria from chicks receiving CTC. The difference was just below the value required for statistical significance at the 10 per cent level.
Unavailability of chicks showing growth differences due to CTC prevented a more critical test of the correlation between the effects on decarboxylase and on chick growth.
In a chick growth experiment identical with the one described, except that, penicillin was the feed antibiotic, caecal bacteria from experimental and control chicks did not differ in decarboxylase activity. SUMMARY Chlortetracycline in culture media reduced the uptake of vitamin B6 by strains of Escherichia coli isolated from chicks receiving chlortetracycline in the feed. This antibiotic also inhibited the production in vitro of amino acid decarboxylase by E. coli. Sonicated bacteria obtained directly from the caeca of chicks fed chlortetracycline contained less decarboxylase than bacteria from the controls. Cells grown in chlortetracycline exhibited greater 3-galactosidase activity than control cells, but this differenice disappeared after sonication.
